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DETAILED ACTION 

1. Claims 1-28 are pending in the instant application. 

Information Disclosure Statement 

2. The information disclosure statement (IDS) submitted on May 9, 2001 is in 
compliance with the provisions of 37 CFR 1 .97. Accordingly, the information disclosure 
statement is being considered by the examiner. 

Drawings 

3. The drawings are objected to under 37 CFR 1 .83(a). The drawings must show 
every feature of the invention specified in the claims. Therefore, the claim limitations 
describing the matrix multiplications of claims 21-28 must be shown or the feature(s) 
canceled from the claim(s). No new matter should be entered. 

Corrected drawing sheets are required in reply to the Office action to avoid 
abandonment of the application. Any amended replacement drawing sheet should 
include all of the figures appearing on the immediate prior version of the sheet, even if 
only one figure is being amended. The figure or figure number of an amended drawing 
should not be labeled as "amended." If a drawing figure is to be canceled, the 
appropriate figure must be removed from the replacement sheet, and where necessary, 
the remaining figures must be renumbered and appropriate changes made to the brief 
description of the several views of the drawings for consistency. Additional replacement 
sheets may be necessary to show the renumbering of the remaining figures. The 
replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as 
per 37 CFR 1 .84(c)) so as not to obstruct any portion of the drawing figures. If the 
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changes are not accepted by the examiner, the applicant will be notified and informed of 
any required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 

Claim Objections 

4. Claims 1, 2, 4, 8 f 1 1, 15-18, 20, 22, 23, 27, and 28 are objected to because of 
the following informalities: 

Regarding claim 1, the word "where" in line 4 should be stricken. 

Regarding claim 2, it is suggested that the claim is amended to read more clearly 
by replacing "when the conjugate transpose of L is multiplied" of line 2 by -the 
conjugate transpose of L multiplied--. 

Regarding claim 4, it is suggested that the claim is amended to read more clearly 
by replacing "where O =L H L is a desired correlation matrix O" of line 2 with -- O =L H L, 
where (t> is a desired correlation matrix--. 

Regarding claim 8, the code correlation parameter should be defined as "lambda" 
to provide clear antecedent basis to lambda of claim 20. Further, claim 8 recites the 
limitation "the proportion of orthogonal coding" in line 6. There is insufficient antecedent 
basis for this limitation in the claim. The term "generation" should be replaced by - 
generating — for clarity of claim language. 

Claim 1 1 recites the limitation "the phase" in line 2. There is insufficient 
antecedent basis for this limitation in the claim. 



Application/Control Number: 09/851 ,858 Page 4 

Art Unit: 2634 

Regarding claims 15 and 16, the use of the limitation including a channel 
correlation coefficient is objected to because a channel correlation coefficient is not 
described in the body of the specification. 

Regarding claim 17, the use of the limitation including an auto-correlation 
coefficient is objected to because a channel correlation coefficient is not described in 
the specification. 

Claim 17 recites the limitation "the channel correlation coefficient" in line 1, and 
"auto-correlation coefficient" in line 2. There is insufficient antecedent basis for these 
limitations in the claim. 

Claim 18 recites the limitation "the forward link transmitter" in line 3. There is 
insufficient antecedent basis for this limitation in the claim. 

Regarding claim 20, the claim is objected to because the product limitation is 
unclear. The claim provides that each of the symbol signals is the sum of one or more 
signals each of which is proportional to the product of one of the incoming symbols and 
their complex conjugates and their negations and their negations of their complex 
conjugates, with a. number that is determined by lambda. The claim is written such that 
the product may be interpreted to be among the incoming symbols and their complex 
conjugates and their negations and their negations of their complex conjugates rather 
than one of the above and a number determined by lambda. Further, claim 20 recites 
the limitation "the symbol signal" in line 1, and "the incoming signals" in line 3. There is 
insufficient antecedent basis for these limitations in the claim. 
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Regarding claim 22, "a first complex number' 1 is defined in both lines 4 and 12, 
and "a second complex number" is defined in both lines 5 and 10. It becomes unclear if 
the first and second definitions are to be considered the same complex numbers. 
Further, the claim is~objected to because there is no antecedent basis for the claim in 
the body of the specification. 

Regarding claim 23, "a second complex number" is defined in both lines 5 and 
10, "a forth signal" is defined in both lines 12 and 17, and "a fifth signal" is defined in 
both lines 16 and 22. Further, claim 23 recites the limitation "the their complex 
numbers" in line 24 and "the fifth and sixth" in line 27. There is insufficient antecedent 
basis for these limitations in the claims. Further, the claim is objected to because there 
is no antecedent basis for the claim in the body of the specification. 

Regarding claim 27, "a first phase" is defined in both lines 4 and 10, and "a 
second phase is defined in both claims 5 and 9". Further, the claim is objected to 
because there is no antecedent basis for the claim in the body of the specification. 

Regarding claim 28, "a forth signal" is defined in both lines 10 and 14, and "a fifth 
signal" is defined in both lines 13 and 18. Further, the claim is objected to because 
there is no antecedent basis for the claim in the body of the specification. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 112 
5. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 
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6. Claims 6 and 17-19 are rejected under 35 U.S.C. 112, first paragraph, as failing 
to comply with the enablement requirement. The claim(s) contains subject matter which 
was not described in the specification in such a way as to enable one skilled in the art to 
which it pertains, or with which it is most nearly connected, to make and/or use the 
invention. 

Regarding claim 6, the specification discloses that the conjugate transpose of L 
multiplied by L results in the desired correlation matrix O (<t> =L H L). However, it does 
not enable that the transformation matrix L is the matrix square root of the desired 
correlation matrix O because the square root of the correlation matrix O would not result 
in the matrix L. The multiplication of a matrix by its own conjugate transpose would not 
be "negated" by taking the square root of such a result mathematically. Therefore, the 
generation of the transformation matrix L is not enabled by taking the matrix square root 
of the desired correlation matrix O. 

Regarding claim 17, the specification does not describe the generation of the 
auto-correlation or the auto-correlation coefficient sufficiently enough so that an 
estimate of it could be made. The claim recites, "the channel correlation coefficient is 
an estimate of [the] auto-correlation coefficient of channel gain from an antenna for a 
fixed time delay". However, because one skilled in the art is unable to determine the 
means to determine the value of the auto-correlation coefficient, one is unable to 
determine the channel correlation coefficient as an estimate of it. 

Regarding claims 18-19, the claims are rejected as being based upon a rejected 
parent claim. 
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7. The following is a quotation of the first paragraph of 35 U.S.C. 112: 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise, and exact terms as to enable any person skilled in the 
art to which it pertains, or with which it is most nearly connected, to make and use the same and shall 
set forth the best mode contemplated by the inventor of carrying out his invention. 

8. Claims 11-13, 17-19, and 23-25 are rejected under 35 U.S.C. 112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter which applicant regards as the invention. 

Regarding claim 1 1 , the claim is indefinite because it is does not present a clear 
limitation. One skilled in the art is unable to determine the meaning of "of a real number 
of the phase". Further, "the phase" of line 2 has no antecedent basis. 

Regarding claims 12-13, the claims are rejected as being based upon a rejected 
parent claim. 

Regarding claim 17, the claim is indefinite because one is not able to determine 
the meaning of "an estimate" in the claim. One is unable to determine the channel 
correlation coefficient simply as an estimate of the auto-correlation coefficient. The 
proper definition or function of an estimate is not definite in the claim. 

Regarding claims 18-19, the claims are rejected as being based upon a rejected 
parent claim. 

Regarding claim 23, the claim is indefinite because the forth component signal 
does not have an associated complex number or associated complex numbers. Hence, 
the limitation, "multiplying the forth component signal by the their complex numbers" in 
line 24 is indefinite because their complex numbers have no definition or distinction. 
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Further, the forth component signal is a singular signal and should not be referred to in 
the plural sense. 

Regarding claims 24-25, the claims are rejected as being based upon a rejected 
parent claim. 

Claim Rejections - 35 USC § 102 

(e) the invention was described in (1 ) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351(a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

9. Claim 8, 9, 1 4, and 1 5 is rejected under 35 U.S.C. 1 02(e) as being anticipated by 
Harrison (US. 61 54485 - cited in IDS). 

Regarding claim 8, Harrison discloses by figure 1 a method of generating signals 
for transmitting from at least two antennae of a wireless communications system 
(abstract) comprising the steps of: feeding a stream of incoming information symbols 
(TCH; 58) to an encoder (60, 76); feeding a signal representative of a beamforming 
weight parameter (WO, W1 ) to the encoder to modify the stream of information symbols; 
feeding a code correlation parameter (fig. 5; a) to the encoder to control the proportion 
of orthogonal coding relative to beamforming of the stream of information symbols that 
are to be transmitted (fig. 5; col. 8, lines 5-35) ; and feeding the stream of information 
symbols modified by the code correlation parameter to at least two antennae for 
transmission (116, 118). The spreading codes WO and W1 (col. 3, lines 12-18) are 
considered beamforming weight parameters because they differentiate or weight and 
modify the information signals. Further, the adaptive array processor (76) of figure 1 , 
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which is considered to be part of the signal encoder, may be implemented by the matrix 
multiplication of figure 5 (col. 5, lines 10-18). The encoder embodiment of figure 5 must 
necessarily be "fed" the code correlation parameter a because it is used as input to the 
multipliers 172 and 176. 

Regarding claim 9, Harrison discloses the limitations of claim 8 as applied above. 
Further, Harrison discloses that the code correlation parameter determines the 
correlation of the encoded signals to the different antennae (fig. 5). The multiplication 
blocks 172 and 176 are responsive to the code correlation parameter a according to the 
evaluation (1- a 2 ) 1 ' 2 . Therefore, the encoded signals are thereby responsive to the 
different antennae (connected to 94 and 96) according to the code correlation 
parameter a. 

Regarding claim 14, Harrison discloses the limitations of claim 9 as applied 
above. Further, Harrison discloses a duplex communication system having a forward 
and reverse link (fig. 1 ; col. 4, lines 28-38) and that the code correlation parameter is 
determined from signals received on the reverse link (col. 4, line 64 - col. 5, line 17). 
Harrison discloses that the adaptive array weights (90 and 92) are computed according 
to the feedback (col. 5, line 68 - col. 6, line 6). Furthermore, in the adaptive array 
encoder embodiment of figure 5, the adaptive array weights are embodied as the code 
correlation parameter a (col. 7, lines 47-60) which is thereby responsive to the feedback 
of communications method (col. 8, lines 5-35). 

Regarding claim 15, Harrison discloses the limitations of claim 14 as applied 
above. Further, Harrison discloses the step of determining. traffic channel data on the 
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reverse link (col. 6, lines 1-7) which is used to control the code correlation parameter as 
applied to claim 14 above. As broadly as claimed, it is obvious that the channel data is 
used to determine "a channel correlation coefficient" from the signals received on the 
reverse link. Because the data is used to adjust the amount of adaptive beamforming 
on the side of the transmitter, channel correlation according the feedback must be 
performed for the beamforming to be adapted. 

Claim Rejections - 35 USC § 103 

10. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

11. Claims 1, 2, 4, 5 rejected under 35 U.S.C. 103(a) as being unpatentable over . 
Harrison. 

Regarding claim 1, Harrison discloses a method of encoding information symbols 
for multiple antennae transmission (abstract) comprising the steps of: generating a code 
matrix B 0 or parallel traffic channels (fig. 1, refs. 64, and 66; col. 3, lines 8-12); 
generating a transformation matrix L (fig. 5; col. 7, lines 40-60); and combining the code 
matrix B 0 with the transformation matrix L to obtain a result B for controlling the amount 
of beamforming relative to the amount of orthogonal coding in signals transmitted from 
the multiple antennae (fig. 5; col. 8, lines 5-35). Figure 1 shows the code matrix 
channels 64 and 66 which are output as 72 and 74. Figure 5 represents the realization 
of the combination of transformation matrix L by the code matrix (72 and 74). Although 
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the transformation matrix is not explicitly disclosed in matrix form, it is obvious that the 
combination illustrated in figure 5 depicts the transformation matrix comprising elements 
(1- a 2 ) 172 combined with the code matrix. The term alpha (a) is used to control the 
amount of beamforming relative the amount of orthogonal coding in the output of the 
combination (col. 8, lines 5-35). 

Regarding claim 2, Harrison discloses the limitations of claim 1 as applied above. 
Further, as broadly as claimed, the transformation matrix L is a matrix such that the 
conjugate transpose of L multiplied by L generates a correlation matrix O. Because no 
limitations are implied for the value of the correlation matrix in the claims or the 
specification, it is understood that the matrix L multiplied by the conjugate transpose of 
the matrix L would sufficiently result in the correlation matrix as broadly as claimed. 

Regarding claim 4, Harrison discloses the limitations of claim 4 as applied to 
claims 1 and 2 above. 

Regarding claim 5, Harrison discloses the limitations of claim 4 as applied above. 
Further, Harrison discloses the desired correlation parameter a (equivalent to A of the 
instant application). Alpha is used to control the amount of beamforming relative the 
amount of orthogonal coding in the output of the combination (col. 8, lines 5-35). 
According to figure 5, the transformation matrix and hence the correlation matrix is 
comprised of alpha. 

12. Claims 3, 7, and 20 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Harrison in view of Alamouti et al (US 6185258 - cited in IDS; hereafter "Alamouti"). 
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Regarding claim 3, Harrison discloses the limitations of claim 1 as applied above. 
Harrison does not explicitly disclose that the code matrix B 0 is orthogonal although 
orthogonal transmit diversity is utilized (col. 1, lines 45-57; col. 8, lines 4-12). However, 
Alamouti discloses the generation of an orthogonal code matrix for transmission of data 
over two or more antennas (abstract). An orthogonal code matrix is disclosed in table 1 
as the outputs of antenna 1 and 2 over the time periods t and t+T (col. 4, line 20). 
Alamouti discloses that the use of orthogonal coding results in space, time and 
frequency diversity (col. 2, lines 50-55). Therefore, it would have been obvious to one 
having ordinary skill in the art at the time which the invention was made to utilize an 
orthogonal code matrix as disclosed by Alamouti in the encoding method of Harrison 
because it would allow for space, time and frequency diversity. Further, the use of an 
orthogonal code matrix is obvious in view of Harrison alone because in the case that a = 
0, orthogonal transmit diversity mode is solely enabled (col. 8, lines 5-12). 

Regarding claim 7, Harrison discloses the limitations of claim 7 as applied above. 
Harrison does not explicitly disclose that the code matrix B 0 is generated by encoding 
symbols of a serial data stream with orthogonal code to generate an orthogonal code 
matrix B 0 although orthogonal transmit diversity is utilized (col. 1, lines 45-57; col. 8, 
lines 4-12). However, Alamouti discloses the generation of an orthogonal code matrix 
for transmission of data over two or more antennas (abstract). An orthogonal code 
matrix is disclosed in table 1 as the outputs of antenna 1 and 2 over the time periods t 
and t+T (col. 4, line 20). The matrix is generated by encoding the symbols sO and s1 of 
a serial data stream by an orthogonal code as shown in the result of table 1 . Alamouti 
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discloses that the use of orthogonal coding results in space, time and frequency 
diversity (col. 2, lines 50-55). Therefore, it would have been obvious to one having 
ordinary skill in the art at the time which the invention was made to utilize an orthogonal 
code to generate the code matrix Boas disclosed by Alamouti in the encoding method of 
Harrison because it would allow for space, time and frequency diversity. Further, the 
use of an orthogonal code matrix is obvious in view of Harrison alone because in the 
case that a = 0, orthogonal transmit diversity mode is solely enabled (col. 8, lines 5-12). 

Regarding claim 20, Harrison discloses the limitations of claim 8 as applied 
above. Harrison does not explicitly disclose that the stream of incoming signals is 
orthogonal although orthogonal transmit diversity is utilized (col. 1, lines 45-57; col. 8, 
lines 4-12). However, Alamouti discloses the generation of an orthogonal code matrix 
for transmission of data over two or more antennas (abstract). An orthogonal code 
matrix is disclosed in table 1 as the outputs of antenna 1 and 2 over the time periods t 
and t+T (col. 4, line 20). Alamouti discloses that the use of orthogonal coding results in 
space, time and frequency diversity (col. 2, lines 50-55). Therefore, it would have been 
obvious to one having ordinary skill in the art at the time which the invention was made 
to utilize an orthogonal code matrix and orthogonal symbols as input to the encoder as 
disclosed by Alamouti in the encoding method of Harrison because it would allow for 
space, time and frequency diversity. Further, the use of an orthogonal code matrix is 
obvious in view of Harrison alone because in the case that a = 0, orthogonal transmit 
diversity mode is solely enabled (col. 8, lines 5-12). Thereby, Harrison discloses that • 
the symbol signal transmitted by each antenna at each symbol time is the sum of one or 
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more signals (fig. 5), each of which is proportional to the product of one of the incoming 
symbols (72) and their complex conjugates (74) with a number that is determined by 
lambda or alpha (a). With orthogonal code as the input to the encoder embodiment (fig. 
5) of Harrison, the symbol output (94) would be a composition or product of one 
incoming signal (72) with their complex conjugate (74) with a number that is determined 
by alpha (1 72 and 1 76; (1 - a 2 ) 1/2 ). 

13. Claim 10 rejected under 35 U.S.C. 103(a) as being unpatentable over Harrison in 
view of Dabak et al (US 6594473; hereafter "Dabak"). 

Regarding claim 10, Harrison discloses the limitations of claim 9 as applied 
above. Harrison discloses beamforming weight codes WO and W1 being applied to the 
information symbols, but does not disclose that they are complex representing a 
magnitude and a phase. However, Dabak discloses a multiple antenna transmission 
method by figure 4 which uses complex beamforming weight parameters having 
magnitude and phase (fig. 4, refs. W1 and W2). The beamforming weight parameters 
are utilized by the closed loop communications system to advantageously modify the 
beam outputs form the transmitter (col. 3, lines 10-23; col. 4, lines 5-10; col. 4, lines 45- 
50; col. 5, lines 5-30). Dabak discloses the method of generating the values of the 
weights and it is obvious that the weights have a complex value due to the complex 
notation of the equations used (col. 10, line 12 - col. 12, line 25). Therefore, it would 
have been obvious to one having ordinary skill in the art at the time which the invention 
was made to utilize complex adaptive beamforming weight parameters according to the 
closed loop response of the communications method as taught by Dabak in the 
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communications method of Harrison because it could be responsive to feedback 
information and adjust the beamform transmission accordingly. It is well known in the 
art that a complex number represents one having magnitude and phase. 
14. Claim 21 and 26 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Karabinis (US 4780884). 

Regarding claim 21, Karabinis discloses by figure 1 a method of forming a signal 
comprising the steps of: obtaining at least two component signals (135 and 136); 
multiplying a first component signal (135) by a first complex number (127) to obtain a 
first signal (output of 127); multiplying a second component signal (136) by a second 
complex number (128) to obtain a second signal (output of 128); wherein the phases of 
the first and second complex numbers are unequal (129); and subtracting (130) the 
second signal from the first signal to obtain a first composite signal for transmission by a 
first antenna element during a first transmit period (105). Karabinis obtains two 
component signals 135 and 136 from the data signal 120 and outputs them by the two 
D/A converters 122 and 123. Further, it is obvious to one of ordinary skill in the art that 
the output of the oscillator 126 may be represented by a complex number because 
complex numbers are generally used in the art to define the magnitude and phase of a 
signal in phasor notation. The phase shift block 129 phase alters the first complex 
number to create a second complex number which therefore has a phase shift with 
respect to the first complex number. The first component signal is multiplied with the 
first complex number at node 127 (first signal) and the second component signal is 
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multiplied with the second complex number at node 128 (second signal). Finally, the 
second signal is subtracted from the first signal at the subtracting block 130. 

Regarding claim 26, Karabinis discloses the limitations of the claim as applied to 
claim 21 above. 



15. The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. The following prior art of record not relied upon above is cited to 
further show the state of the art with respect to orthogonal coding and adaptive 
beamforming. 

U.S. Pat. No. 6317410 to Allpress et al. 
U.S. Pat. No. 6661856 to Calderbank et al. 
U.S. Pat. No. 6587515 to Jafarkhani et al. 
U.S. Pat. No. 6754286 to Hottinen et al. 
U.S. Pat. No. 6178196 to Naguibetal. 

1 6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason M Perilla whose telephone number is (703) 305- 
0374. The examiner can normally be reached on M-F 8-5 EST. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Chin can be reached on (703) 305-4714. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 



Conclusion 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 




Jason M. Perilla 
August 3, 2004 
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